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POISONED MOLASSES FOR THE DESTRUCTION OF
NOCTUID MOTHS
By E. H. STRICKLAND, Entomological Branch, Ottawa, Can.
The annual loss on the western prairies from the destruction of
grain crops by the Pale Western Cutworm (Porosagrotis orthogonia
Morr.) has amounted in recent years to severalmillions of dollars. Num-
erous experiments, conducted in the infested provinces and states,
have failed to p'roduce an effective method of controlling this pest
in its larval stage. For this reason the problem of destroying the
adults before they have reproduced has received considerable attention.
Three methods have presented themselves to us as a possible means
of gaining this end, namely, light-traps, molasses troughs and poisoned
molasses. In experimentingwith these we have aimed at producing
a method that will have the following qualifications; all materials
used are readily procurable in any farming community, very frequent
attention to traps is unnecessary, and it is inexpensive to operate.
The employment of poisoned molasses approaches more closely to the
fulfilment of these conditions than does either of the other methods.
LIGHT-TRAPS
In 1913, we placed a few light-traps in fields around Lethbridge,
where an outbreak of P. orthogonia had been somewhat severe. The
nightly catch never exceeded fifty-eight moths of this species and of
the total captures 97.5% were males. For this reason we considered
the method to be economically ineffective. In 1920, Circular 94 of
the Montana Experiment Station recorded a night's capture of as many
as 1,500moths of this species in individual light-traps which were of
a superior type to that which we had us~d in 1913. This year Mr.
H. L. Seamans, who has recently come from the Montana Station to
take charge of the Dominion Entomological Laboratory at Lethbridge,
constructed a number of traps similar to those in which these large
captures were made. Two of these were set out in a badly infested
field at Lethbridge and about six were operated by our assistant, Mr.
W. Carter, with the help of some farmers in the very heavily infested
district around Retlaw, which is about sixty miles to the north-east
of Lethbridge. These traps were set out from the middle of July till
September 8th, when snow and frost put an end to the flight of P.
orthogonia. During periods of moonlight, high wind and other un-
favourable weather these traps were not operated. The results were
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disappointing. The largest capture of P. orthogonia at Lethbridge
was 517 r:J'r:J' and 17 ~ ~,the average per "trap-night" being 84.3 r:J'r:J' and
2.03 ~ ~. The Retlaw traps captured 41.3 r:J'r:J' and 3. Sj? Sj? per !'trap-
night." Of the total capture of 34,500 speciments of P. orthogonia
which were taken in the field by light-traps 94.97% were males. This
percentage was very little better than that obtained in 1913.
2
FIG. 5.-THE ALnERTAMOTH TRAP
1. Trap so arranged that the majority of moths will be retained.
2. The most suitable type of trap for moth destruction.
vVedo not know to what extend the males are monogamous in nature,
but it would appear that on this factor alone depends any appreciable
benefit to be derived from light-traps.
We consider light-traps to be unsatisfactory as a general method
of control on the prairies for the following reasons:
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1. They require attention twice daily.
2. They are somewhat expensive to operate.
3. They are practically ineffective during periods of full moon.
4. They are not well adapted to a windy country.
5. For the species under consideration they catch too small a
percentage of females.
MOLASSES TROUGHS
This method was suggested by the experiments conducted by Do-
brovljanskyI for the control of E. segetum in Russia. Early in Septem-
ber 1920, three galvanized iron troughs, 2 feet long and 6 inches wide
and deep, were set out in a badly infested area. Each was half filled
with a 66% solution of molasses in water. On the first night they
captured a total of 382moths of which 135were femalesofP. orthogonia.
A slight crust had formed on the surface of the molasses by the following
night when 16 moths only were retained. Of these 8 were females.
It was obvious that we might be attracting to the fieldmoths that we
were unable to capture and that possibly our troughs were doing more
:barm than good to the owner.
Attempts to improve the consistency of the molasses solution failed
.to give satisfactory results. In a 50% solution many moths swam
to the sides and escaped while any stronger solution crusted over in
a very short time. Some twenty troughs were used in 1921, and
attempts were made to retain the moths in weak solutions by the ad-
dition of vegetable and other 'oils, with tanglefoot and with poisons,
but without success.
This method was early abandoned for the following reasons:
1. The troughs require very frequent attention.
2. A great many of the moths escape.
POISONED MOLASSES
P. orthogonia comes very readily to "sugar" applied to fence posts.
A fence post can be kept permanently "sugared" every eveningfor from
ten to fourteen days by means of a simple apparatus. The only material
required is a quart bottle with a cork to fit, 6 inches of lamp wick and
a small piece of absorbent cloth. The bottle is filled with the sugaring
mixture and the end of the wick, which has first been well saturated
in the mixture, is inserted. A well fitting cork, that has been slightly
flattened on one side by cutting away a small portion with a knife is
pressed fairly tightly into the bottle with the flattened side next to the
wick. The bottle is then inverted and wired or tied to the west side
lExtract in Rev. Applied Ent., Series A. Vol. 1, p. 490, 1913.
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of a fence post, and the free end of the wick is nailed to the post through
a piece of absorbent cloth. When a rapidly killing poison is used, and
it is desired that material obtained be preserved,.a partial funnel of
mosquito netting or paper can be attached to the post as is shown in
figure 6, 1. A modification, suggested by Mr. Carter, is to replace the
cloth with a shallow pan made from a tomato can (Figure 6, 2). This
forms a reservoir for any surplus flow of poison.
The bottle is fastened to the west side of the fence post in order
that it will not be exposed to the direct rays of the sun till the afternoon.
The heat then causes its contents to expand and to drive some of the
liquid down the wick and on to the cloth. This action usually continues
till nearly sunset and it liberates sufficientbait to attract moths through-
out the night. After the sun has set a reverse pressure in the bottle
draws in sufficient air to replace the expelled liquid.
Provided the variations in temperature are not too extreme, or fer-
mentation too rapid, a quart bottle will run every evening for from
ten to fourteen days. We have tried several modifications of reservoir
and methods of controlling the flow of bait, such as the "drinking-
fountain", siphon, and gravity feed, but find the inverted bottle to be
as satisfactory as any.
Having obtained a satisfactory apparatus, our next concern was to
find a suitable poisoned bait. As a basis a 10% solution ofcanemolasses
was used in all cases. This ferments within a few days of mixing.
In the fall of 1920, experiments were made in which the decantation
from a saturated solution of white arsenic was used as the diluent.
This killed moths in the laboratory in from 8 to 40 hours, but was found
to be somewhat deterent to feeding.
When this solution was used in bottle traps moths fed on it and
obtained sufficient poison to cause their death within 24 hours. This
was proved by captured specimens. In the field, however, they all
flew from the traps before dying. It was hoped that some immediate
killer could be obtained in order that we might estimate the value of
the traps, and be certain that gravid females were unable to deposit
their eggs before dying. It was also highly desirable that those who
might be using the traps as a practical means of control should be able
to see some results from their efforts in the form of dead moths.
To this end we planned a series of experiments in 1921,but it was not
until nearly the end of the season that Mr. Seamans found quassia to be
the nearest approach to what we desired. Subsequent observations
showed that this material must be used in conjunction with some other
pOIson.
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Among substances employed with the hope of obtaining an immediate
killer were various arsenicals, soluble strychnine, copper sulphate, forma-
lin, mercuric chloride, sodium cyanide in solution, and sodium fluoride.
All of these failed to kill in less than about 12 hours except in strengths
that proved to be deterrent. Arsenical poison.s showed the least det-
errent effect in the field when they were employed in weak solutions.
Various objections to most of the forms of arsenic that are readily a-
vailable to a farming community decided us to adopt commercial fly
pads, at the rate of one pad per quart of solution, as the most satisfac-
tory source of supply. At this strength the arsenic is very slightly deter-
rent and there is no precipitation. The pads can either be soaked in
the solution over-night or be cut into strips which are inserted into the
bottles. Moths captured while feeding on bottles so poisoned died
in from six to one hundred hours, depending upon the amount of feeding
prior to capture. The majority of poisoned moths died within 36
hours. Checks taken from unpoisoned bottles lived for an average of
130 hours without subsequent feeding.
The season was unfavourable for bait traps. A very dry summer had
resulted in the failure ofmany crops and had seriously hampered summer-
fallowing, with the result that nearly all classes of fields were covered
with Russian thistle. This was flowering at the time of flight. Noc-
tuidae feed freely on these :flowers, but the favourite food plant in Al-
berta appears to be golden-rod, which :flourishes in restricted areas of
waste land. Experiments with traps placed in these golden-rod areas
showed that fermenting molasses, when used alone, was not sufficiently
attractive to overcome the predilection of the moths for these :flowers.
With the addition of eight drops of amyl acetate per quart of the solu-
tion, both sexes of P. orthogonia could be attracted to feed on the bait
despite the close proximity of a strong counter attractant.
The abundance of feeding is very variable and we did not obtain
very definite data upon the probable catches made by our experimental
traps. At night there were frequently as many as 20 to 30 moths, of
which over 50% were female, feeding on a single trap at a time when
very few were attracted to troughs of molasses. By day males were
found feeding at all hours, though they were most abundant between
the hours of 2 and 5 P. M. Females appeared less frequently in
the morning and were seldom seen in numbers till about 4 P. M.,
by which time they visited the traps freely and were nearly as numerous·
as the males on golden-rod blossom.
We did not discover that quassia would retain the majority of moths.
that visited a trap till too late in the season for this to supply us with.
many data.
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In the laboratory, however, and with a few bottle traps, we found
that the deterrent effect of quassia is very slight and that it is readily
overcome by the addition of a little saccharine to the bait.
The effect of quassia on moths is very variable and it cannot be
predicted for the individual. Moths captured feeding on flowers,
were offered a choice of formulae. Those containing quassia and
saccharine were preferred to straight molasses. This was also demon-
strated in the field. At a strength of two ounces to a quart of solution
quassia kills about 65% of all moths that feed on it. In some cases
death is rapid, and within ten minutes of feeding either sex of P. ortho-
gonia loses all power of locomotion, lies on its back and response to
stimulation becomes continually less apparent till it ceases entirely.
Death in such cases appears to be gradual and progressive. In other
casesmoths feed freely on the bait for a fewminutes and suddenly flop
around the receptacle as though in great pain, till sudden death puts
and end to their activity.
On the other hand some 35% of the moths which have imbibed
quassia solution, sometimes more extensively than have those which
die, become either very sluggish or quite inactive a few minutes after
feeding and they may remain in this condition for two or three days.
Sometimes females, which have been quite inactive for over 24 hours,
will laboriously struggle to their feet, lay a few eggs, and relapse into
inactivity. Recovery in other cases appears to be complete, and since
it permits oviposition, we have retained the use of fly pads in addition
to quassia. Our experiments indicate that very fewmoths will recover
from the effects of the latter before they succumb to the arsenical poi-
son of the former.
At present our poisoned bait formula, therefore, consists of:-a 10%
solution of cane molasses, the diluent being water in which quassia
chips have been soaked overnight at the rate of two ounces to the
quart. In each bottle of this solution is inserted one fly pad, sufficient
saccharine to cover a Canadian 5 cent piece (1 gram), and eight drops of
amyl acetate ..
This formula undoubtedly can be improved considerably both as
regards its attractiveness and poisoning ability. As it stands, all of
the materials, with the exception of amyl acetate which is not essential,
can be obtained in any village.
The present retail cost of materials for a dozen traps, including
the bottles, is approximately $2.65.
We have no definite data as to what distribution of traps will give
the greatest returns for money expended, but believe that one to every
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ten rods of fencing around a field that is free from flowering weeds
should be sufficient to reduce an outbreak very materially. On weedy
fields subsidiary posts erected in the field might be necessary.
Poisoned molasses traps give more promise for controlling noctuid
moths than do other methods tried because:-
1. They require attention, at the most, once a week.
2. Females are attracted as readily as males to bait and they are
usually gravid.
3. With a combination of quassia and arsenic very few females that
feed on the bait are able to lay eggs subsequently. .
4. Quassia is non-poisonous to stock and is distasteful to them.
5. Individual traps attract more moths than do corresponding
troughs of molasses.
6. All materials are cheap and are readily obtainable anywhere.
7. The bait is effective by day as well as by night and its efficacy
is not reduced by moon light.
8. Climatic conditions affect the traps very little.
MR. GLENNW. HERRICK:What quantity of moths did these bottles
kill?
MR. E. H. STRICKLAND:Unfortunately we had a snow storm before
our investigation was finished, but we found that we were getting thirty
to thirty-five of the females feeding at the same time at each of the
bottles, and we occasionally found sixty or seventy moths feeding when
only six or seven were attracted to each molasses trough. Since these
bottles are much cheaper than the troughs, we found them superior
in every respect. This is, however, very preliminary work.
MR. L. CAESER:I would like to ask whether they are assuming
that the moths lay their eggs after taking the arsenic or if there is
definite proof of it?
MR. E. H. STRICKLAND:We have definite proof that they do. We
also, unfortunately, have data to prove that they may lay eggs before
they take any food at all.
MR. WILLIAMMOORE:It might be of interest to know that before
Prof. Berlese developed his sweetened arsenical for the fruit-fly, there is
reference in Aus.tralian literature to sweetened material as a house-
fly poison.
PRESIDENTARTHURGIBSON:Mr. Criddle will now present his paper.
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